us who are too cocksure and too satisfied with one particular method of examination. Be always dissatisfied with your X-ray work, always distrust your screen vision, always look with doubting eyes upon your very best negatives. To reduce errors to a minimum no one method of examination must be entirely relied upon in all cases. Of course to a certain extent one mlust have a routine in the examination of kidney cases, but this routine ought to be constantly undergoing modification to suit the requirements of any individual case under examination.
It is on these lines, and these lines only, that one can reduce X-ray mistakes to the smallest possible percentage.
The Static Wave Current. By F. HOWARD HUMPHRIS, M.D. PERHAPS some apology is needed for bringing before your notice any matter pertaining to static electricity, since in this country this form of electricity is much neglected. Discovered many years before any other form, it fell into disuse owing to the lack of knowledge as to how to construct a reliable static machine and the comparative ease with which the galvanic and faradaic batteries can be made and kept in order. To-day it is different, and reliable static machines are easily obtainable. Static currents are replaceable with no other form of electricity, and, with a competent knowledge of their uses, therapeutic effects can be obtained from them which appear marvellous to any one using them for the first time. To -get these effects consistently, however, two factors are essential
(1) A proficient knowledge of static electricity and of the nature of the disease to be treated; and
(2) A static machine of efficient power. I think in this country the medical profession in general, and the specialist in electro-therapeutics more particularly, have not given this subject that same careful consideration which has yielded them success in other branches of therapeutics.
Some of the advantages of static electricity are that the applications are for the most part not unpleasant, that they are perfectly safe, and that results obtained are apparent from the beginning of the treatment.
On the evolution of the static machine, of its many uses and the various currents which can be derived from it, I cannot dilate now. To-night I propose to describe the technique of the static wave current and the class of case in which it is indicated. Perhaps it is the most generally used and the most useful of static currents. It is also known as the "Morton wave current," as it was first introduced by Dr. Morton, of New York.
The technique of this current is as follows: The electrode may consist of either metal, clay, or metallic cloth, applied tb the skin or mucous membrane of the patient, who is seated on a platform which is insulated with glass legs some 12 in. long. This electrode is then connected with the positive sliding terminal by means of a copper wire; the negative sliding terminal is similarly attached to a good earth connexion ( fig. 1 ). The terminal balls (brightly polished) being closed, the static machine is started, and the operator, standing on the grounded side of the machine, very slowly draws out the sliding rod, thus separating the terminals. Sparks will flow between the terminals, forming a spark-gap, which should be gradually increased up to the tolerance of the patient. The length of the spark gap is governed by the size of the electrode and the sensitiveness of the patient, and also by the relative humidity of the atmosphere. The electrode should be kept in close apposition to the part treated; this may be done with a bandage, a cushion, or, what I have often found very useful, an ordinary hot-water bag. Any clothes or linen between the electrode and the patient cause a burning sensation, due to the current passing in the form of short sparks through the obstacle. Even if the skin be very dry, it is well to moisten it or the electrode with a little soap and water. After the current has passed a short while the skin becomes moist and allows a larger volume to pass through. It is advisable for the patient to remove articles containing metal, such as hat pins, hats with metallic foundations, and even bodices if they have metallic braid or gauze upon them, because a current is induced in these metallic points which materially interferes with the comfort of the patient. Summing up the points of technique:
(1) An efficient static machine.
(2) A sufficiently insulated platform.
(3) A suitable electrode in close apposition.
(4) Removal of metallic clothing.
(5) A suitable grounding attached to the negative side.
(6) The patient connected to the positive side.
The gradual opening of the spark-gap.
The average time for the application of the current is twenty minutes. In some cases during the last five minutes, instead of keeping its sparkgap at its maximum, the rods may be gradually opened and closed so as to produce a surging effect. The current then, starting from zero, gradually swells to a maximum and returns to zero in the same way, thus contracting and relaxing the tissues beneath.
Turning now to the indications of this current. When properly applied, there is a local vibratory effect, and muscular contraction takes place; local congestion is relieved, secretion is increased, and local pain is modified, either wholly or in part.
FIG. 1.
It is indicated in almost every case of inflammation, either acute or chronic; the presence of pus, however, distinctly contra-indicates its use. Inflammation is accompanied by congestion or stasis, and it is this stasis which is relieved by the passage through it of static electricity. Hence it is not difficult to understand how wide a range of influence is possessed by these currents. Of the diseases in which they are frequently used, let us take for an example neuritis, such as sciatica. Here we have an increased vascularity, a multiplication of tissue elements, and the presence of migrated leucocytes within the nervesheath pressing on nerve-tubules, giving rise.to pain. With the current properly applied, tissue contraction takes place and the leucocytes are squeezed out, the congestion is relieved; hence relief is obtained from the pain. A typical case is as follows: Dr. E. W., aged about 50, had a history of frequent attacks of -pain radiating down the length of the sciatic nerve. This had extended over a period of four or five years. During the last six months there had been almost constant pain in the calf of the leg which had interfered with the patient's walking, his working, and his sleep. I applied the wave current from a powerful influence machine (four-tenths of a milliampere and 750,000 volts), preceding it with a short admiinistration of light from a high-power incandescent lamp. The metal electrode covered most of the gastrocnemii, the soleus, and the peronei. The current flowed for twenty minutes, at the end of which time patient felt his leg to be much lighter and little or no pain in it. This was on November 18; on November 20 he came again and reported that there was a very considerable diminution in the severity and duration of the pain, and that he had had two good nights and that it was a pleasure to wake up in the night to realize that he was free from pain. The treatment was repeated. On November 20 he reported continued improvement with pain only now and then, with long intervals of freedom. Treatment repeated. On November 29 there was hardly any pain, his improved walking was the subject of comment amongst his friends. I think he has had no treatment since then, and has had no return of the pain.
In myalgias, such as lumbago or stiff-neck, static electricity is almost a specific, many cases being cleared up entirely in one, two, or three applications. A typical case is as follows: D. L. R., aged about 30, came to me on October 27, his doctor saying he had had typical lumbago for four days. He moved with a good deal of pain, and stepping on to the insulated platform caused him to cry out with pain. At the end of twenty nminutes patient stepped down saying that he had no pain whatever. The patient caine on the following day with a feeling in his back which he described as more of a discomfort than a pain. The treatment was repeated, complete relief from pain was obtained, which has been maintained up to the present. It would be easy to extend the recital of sliillar cases.
Dysmenorrhcea is another disease in which the wave current is most useful. Here it may be administered by means of an electrode having a metal bulb placed upon an insulated rubber handle. The patient should be instructed that the bowels should be freely opened before commencing treatment. The patient, being placed in Sim's position on the reclining static chair with her back to the machine, the electrode is lubricated and 0 passed up the rectum, following the sacral curve, and pressed against the uterus. The handle may be held by the patient or maintained in its position by means of an X-ray tube-holder, or the current may be administered bv means of a piece of block tin, or Crook's composition, about 22 gauge, measuring 4 in. by 6 in., and placed over the lumbosacral region. In either case the electrode is, of course, attached to the positive pole, the negative being grounded. The spark-gap is gradually increased to the tolerance of the patient, but not producing any pain, a painless pulsating sensation being all that is experienced. The duration of the treatment should be about twenty minutes, and in very obstinate cases should be given daily for the first month, three times a week during the second month, gradually decreasing the treatinent with the increase of comfort at the time of menstruation. If after fair trial of this method the relief is not satisfactory, it is certain there exists some pathological condition beside congestion, and the case has become one for the surgeon. A typical case is as follows: Miss D. P., aged 26, complained of having painful periods, each lasting a week at a time. The pain began with the flow, which was scanty, and lasted over a week, the patient having to go to bed for most of the time, the greater part of most days. Here dysmenorrhcea dated from childhood. All sorts of medicine and treatment had been tried without avail; the only thing that had given temporary relief had been leeches applied just before the period. Treatnment given as already described. Period came on a day before the usual time, with much less pain, and patient did not stay in bed after the second day. The flow was much freer and unaccompanied by headache. Flow; ceased on the fifth day and patient felt quite well, instead of feeling slack for several days. There were nine treatnments during the next intermenstrual period, which, when it arrived, was less painful than last time. In five months' time patient had painless menstruation. That was several years ago, and patient has remained well ever since.
I could quote many more cases, but they all bear a great similarity one to another. Given a case of dysmenorrhcea where there is nothing abnormal on examination (except, possibly, a uterus abnormally anteverted and not fully developed), the pain should always be relieved by this agent; the pathology in these cases being that the endometriunli has become congested and hypermesthetic, causing a spasm of the uterine muscles, particularly at the internal os. At each monthly period the added physiological congestion increases the pressure and spasm, and hence the pain. With the contraction caused by the current passing through the electrode pressed against the uterus, the congestion is dispersed and the spasm relaxed. The mechanism is similar in prostatic hypertrophy, and the electrode similar, only that the bulb is hollowed out to accommodate the enlarged prostate. This method is only, of course, of use in the adenomatous variety, which, however, forms over two-thirds of the total number.
In the fibroid and fibromyomatous variety this treatment is not satisfactory, for, however well the alternate contraction and relaxation may squeeze out the secretion from the acini, remove the passive congestion, and stimulate the muscles, it cannot be expected to remove fibrous tissue. Relief will occur within the first six treatments, often earlier, and patients will frequently remark that they have lost the dragging-down sensation at the end of ten minutes of the first treatment.
Another condition in which this current and the rectal electrode is of striking service is chronic constipation in which there exists-either as a cause or a concomitant-a weakness, atony, or paresis of the muscular coats of the intestine. Our President bore striking testiinony in regard to this in his opening address at the beginning of this session. I think he reported 100 per cent. benefited, and remarked that the treatment was a revelation to some of the patients, in two of whom constipation was absolute. My own experience has been most satisfactory. In 1904 I read a paper on static electricity before the medical society with which I was then connected, and mentioned in it the results I was then having.
At the close of the meeting Dr. N. B. E., aged about 70, came to me asking me to undertake his cure, though he was very sceptical. Here, as in Dr. Sloan's cases, mechanical means had to be employed to empty the rectum, and medicines and diet had proved of no avail; constipation had existed for fifty years. I cannot recall the number of treatments he received, but he noticed benefit within seven days, and at the next annual meeting bore testimony to the efficacy of the treatment, saying that he was getting no treatment at that date, taking no medicine, but getting a daily evacuation of the bowels. This improved condition had lasted up to December, 1908, when I last saw him.
The rectal electrode for constipation which I use was devised by Dr. Snow, of New York, and, as you see, varies somewhat from those used for prostatitis and dysmenorrhcea.
In only very obstinate cases have I had to resort to the static-induced current. In sprains the relief afforded by this current is exceedingly striking. Relief from pain and power of movement are obtained within half an hour. Mr. S., a dental surgeon, sprained his ankle nine days Electro-Therapettical Section1 before coming to me. He complained of much pain in walking, especially along the tendo-Achillis, and that he could not stand at his work owing to the pain; after two treatments he telephoned me that he could walk for four or five hours without pain. Colonel K., leaving me after a treatment for another trouble (synovitis with effusion), sprained his wrist getting out of a motor-bus. His hand was useless on arrival, he had been unable to sleep on account of the pain, he could not shake hands or button or unbutton his coat, the hand was swollen and exquisitely painful. After twenty minutes of the wave current he could use his hand to button his clothes, and the pain was no longer acute. The next day he reported a good night, the pain was then limited to an area the size of half-a-crown, and the patient could use his hand with only a certain amount of tenderness. He shook hands on coming in and easily lifted a heavy candlestick.
In locomotor ataxia the application of the wave current has accomplished results when nothing else seemed of any avail. Pain is relieved, the ataxic gait is improved, the progress of the disease is arrested, and the general condition of the patient is altered for the better. The current, however, makes no difference to the Argyll-Robertson pupil nor to the knee-jerks. In June of last year I saw Mr. B., a stockbroker, aged 46. His history briefly was this: About three years ago, while washing his face, he noticed he could not stand. Soon after he began to have lightning pains, and was told he had locomotor ataxia. This was confirmed by several eminent specialists. When I saw him the case was typical: he had the significant gait, the Argyll-Robertson pupil, his kneejerks absent, and Romberg's sign was very distinct. He complained chiefly of the pain, of which he gets attacks utterly incapacitating him, and lasting seven or eight days. From the beginning of the treatment the pain decreased and his general condition improved. On August 19 he had had twenty-three treatments in all. He had not been one day without attending his business, but had some very heavy work in front of him and wished to suspend the treatment to see how he could get on without it. He returned on October 4 saying he had been one of two doing the work of five men, but now had some circumflex neuritis; this was cured in two or three days. I saw him with his doctor the other day. His doctor remarked how very much better he was walking, and the patient said he had not been laid up since he came, and was very busy, but would come back to me if ever the pain returned.
I could quote many and varied cases in which I have obtained results with the aid of this current-cases of enlarged spleen reduced to one-third of the size by this treatment, cicatrices rendered less adherent, the pain from pleuretic adhesions relieved, other cases of such varying nature as rheumatoid arthritis, infantile paralysis, dyspepsia with dilatation of the stomach-in all of which I have proved the utility of the wave current, but already the time allotted to me has expired. The fact that I have been unable to cover the ground of the indications for this current is my excuse for not having mentioned any other forms of static electricity, as in the title of this paper.
I thank you for the courteous attention which you have accorded me.
DISCUSSION.
The PRESIDENT (Dr. Sloan) said the paper was so interesting that one could have wished the author had gone on to speak of several other kinds of current. As he had remarked, his (Dr. Sloan's) experience had been more with the static induced. He was surprised, and yet not much surprised, that he made no mention of the static bath. He assumed, from the lack of reference to it, that it had fallen into disuse. He (the speaker) recently made some physiological experiments with the static bath, and he found that, whether the patient was normal or abnormal-in one case the patient was perfectly normal, whilst in another the blood-pressure was reduced, through temporary cardiac failure, from 200 to 170-no change was made in the pulse-rate, the bloodpressure, or the mouth temperature by these static baths, either positive or negative. His own experience of the wave current had not been large; it had been more a matter of experiment. But he intended to use it for the kind of case which Dr. Humphris had mentioned, and he hoped he might find as good results as the author had. He was surprised that the current Dr. Humphris got was four-tenths of a milliampere, as all that he (the speaker) could get out of his own was 0 05 to 0.1 of a milliampere. He would like to know what the author's primary sparking distance was. His own was 8 in. to 10 in., reduced to about 2 in. under the wave current, because as soon as the one pole was negatived, the sparking distance was made much closer, as only one of the prime conductors then had a high potential, the other being zero. Perhaps more members would'use the current after having heard the paper, and he would be glad to hear from members some scientific data which might give greater confidence in the use of static currents. Dr. HORACE MANDERS asked Dr. Humphris what particular current he had been describing in his paper. The diagram shown was not what he had always understood the Morton current to be. He had regarded it as a current taken from the outer armatures of two condensers fed from a static machine; on one side the electrode to the patient was taken from the positive, and the negative was grounded. On that diagram there was a unidirectional continuous current of very high potential and very small milliamperage. Dr. Humphris had obtained a larger quantity than most people were able to do, and the reason seemed to be that he used very big plates indeed.
With the current described, certainly very much could be done with sciatica, because the one treatment of sciatica was by the continuous current, though not necessarily of so high a potential. He believed that treatment of sciatica by the continuous current was first introduced by Sydenham J. Knott, though he might have originally got it from de Watteville. Mr. Knott brought it in about the year 1876, and he had a run of very successful cases in St. Mary's Hospital. He (the speaker) had never known a case of sciatica wbich did not yield to the continuous current. If an acute case of sciatica were treated with the faradaic current, it was thereby made much worse. He believed the good results from the static current in sprains and effusions were due to the fact that a unidirectional current promotes absorption. And he did not see why, with a current of that intensity, cases of pleurisy should not receive very great benefit-i.e., cases which would not otherwise clear up, and where there was a thickening of the pleura. Lumbago certainly yielded to the Morton static induced current, but chiefly to the alternating current, such as the faradaic or the more rapidly alternating current of high frequency. He thought the static treatment should do great good in the paralyses of children, especially those after acute anterior poliomyelitis. He had had some very interesting results in the prevention of talipes by the use of the continuous cuxrent. But he thought that if there were used an exceedingly penetrative power with small quantity of current there would be better results in the case of little children, because little children did not stand the continuous current well; even with a fraction of a milliampere they would say "it burns." On the other hand, when they had palsy from acute anterior poliomyelitis, they would stand any amount of faradaic current without complaint. He would like to have a static machine to try the effect. He asked also why there should not be ionization with the continuous current of that intensity. Many people objected to ionization because it was so painful, but then as much amperage as the patient could stand is generally used. The true Morton current, taken from the outer armatures of two condensers, is a peculiar current; there is no other like it. He had personally tried the effect of the current from condensers with the ordinary high-frequency arrangement, but without the solenoid, as he showed before the old Society five or six years ago, and he did not like it at all. But taken off a static machine, the result is not unpleasant. It produces good muscular contraction with a minimum of pain, and for certain diseases it is a first-class remedy. It is essentially a displacement current swinging between the two armatures, but it has to pass through the body, and the body has an enormous resistance (something like 30,000 ohms); consequently the discharge having got through such a resistance cannot get back, and the condenser discharges itself in nearly one go: so there is produced an alternating current with rapid discharge. It is not a truly oscillatory current, but an alternating current with considerable rapidity and of high potential. The condensers cannot charge up very rapidly, because the amperage is so small in static machinery that it takes a comparatively long time to fill the condensers.
Dr. E. WAGSTAFF (Leighton Buzzard) said he could offer a most practical experience of the use of the static current, as Dr. Humphris had completely and absolutely cured him in a short time after a very long period of suffering. He had suffered severely from pure lumbago, and had had muscular spasms extending to the heels for ten or twelve days at a time, so badly as to confine him to bed. An attack in' June last year left a deep-seated lumbar pain, and as he had suffered from nephritis in his time he thought it must be due to that. The pain settled down in the left leg, and he was often acutely conscious of the whole distribution of the sciatic nerve. He was unable even to cough when in bed without sitting up. Dr. Humphris had understated his (Dr. Wagstaff's) case. The first time he came he walked only with the greatest difficulty, and he had not walked a quarter of a mile with any comfort for six months. But when he came out of Dr. Humphris's room he walked straight back to Euston. Since that time the whole pain he had endured had not amounted to an hour, and he had been sleeping well and doing his work in comfort.
Dr. CURTIS WEBB said he had had six years' experience of work with the static current. He quite agreed with Dr. Humphris's definition, and also with the definition of Dr. Titus, the late President of the American Electro-Therapeutical Society, as to the meaning of the Morton wave current. That which Dr. Humphris had explained on the board was what he himself always understood as the Morton wave current, as the antithesis of the Morton static induced current. The static induced current was an alternating current; and might be compared to, but was not identical with, the high frequeincy. The one described was a pulsating, continuous current, and he had obtained with it very similar results to those of the author. His practice was a general one, and he treated by the static method those cases which he regarded as suitable for it. For neuritis, sciatica, and myalgia, there was no treatment to compare with it. One case was that of a practitioner who had been house-physician at one of the large teaching hospitals. When he went through the hospital course he developed sciatica. He was treated by stretching by the closed method twice under an anesthetic, and he had the advantage of the electro-therapeutics of the hospital, but did not derive any particular benefit. He spent two years at spas, and after that came into his (Dr. Webb's) hands. After three weeks' treatment of the wave current he was completely cured of his pain. That was about four years ago, during which time he had held an important post as senior resident officer at another hospital. He had a relapse about two years after the treatment, and came for treatment the following day, and after two applications he was all right again. He did not regard him as an hysterical man; he was a very healthy specimen. His own machine was a twenty-four-plate machine-twelve revolving, and twelve stationrary-of 36 in. (liameter; lhe got three-tenths of a milliampere out of it wvith fair regularity, and he could run up to 500,000 to 600,000 volts, measured by an instrument which Dr. Humphris lent him, which was broug,ht over from New York by Dr. Titus. There was a variety of cases for which static electricity could do an enormious amount of good. Some were acute cases, an(d he ha(l had several of them. One patient was in Edinburgh, where he had an accident, apparently dislocating his shoulder; the late Professor Annandale was called in, and the dlescription given was the classical one of re(duction of the dislocation. When he (the speaker) took the bandage off, two days after the accident, he moved the arm from the side, and after getting about 3 in. from the side it caused the patient fairly acute pain. Ile applied the static wave current over the shoulder for about twenty-five minutes, and at the end of that time he could move his arm just beyond a right angle without pain. In ten days lhe was doing his work; he could write and dress himself, but could not button his collar at the back; he was not able to do that for three weeks. The mobility of the shoulder was quite restored. Another case was that of chronic synovitis in a well-knowvn athlete who was a good golfer; at the end of six treatments by the current he was able to take part in a golfing tour at Easter. Another curious case was that of vomiting of pregnancy, and it might possibly be said that suclh cases were those of pure suggestion. But it was so bad that a consultant was called in, and it was a question whether labour should be induced. As a last resort, lie thoughlt he would try the treatment under discussion. He applied the wave current over the epigastrium; after three treatments vomiting, except in the mornings, ceased, and she continued well. She had A child at full term, who was now aged 5. Another case was one of prolapse of the rectum, of which he had had two cases, unassociated with piles, and complete cures lhad been effected by the static wave current, with a similar electrode to that slhown by Dr. Humplhris that evening. There were two other interesting cases, both in unmarried womnen, who suffere(d from chronic bcackache. In neither instaince was it associated with dysmenorrhceaa, and there was no history of uterine trouble. One was treated seven and hialf years ago, and there hiad been no return of the symptoms. Another case was that of a gentleman who had spent miany years in the East, and who suffered from liver trouble for four years after his return, and also had constipation. The wave current applied over the liver region removed the symptoms. Since then he saw him twice a year for a few treatments, but he had not treated himii for a year, and lhe knew that he had kept well. One could not be positive whetlher the improvement was due to the patient lhaving left the East or to the application of the static current, but as the sluggishness of the liver had persisted in spite of ordinary medical treatment for those four years, and it was relieved after a course of static wave applications, it seemed a reasonable presumption that the latter hia(d playe(d a not unimportant part in the cure.
The PRESIDENT remarked that the Morton static induced was a l)ipolar, whereas the Morton wave was a unipolar current.
Dr. HUMPHRIS, in reply, said that when the milliampere meter gave a reading of four-tenths of a milliampere, the spark-gap was 8 in. or 9 in. long. He had made great use of the static bath or static insulation, negative to platform and positive grounded. He quite agreed with Dr. Sloan that it was difficult to see how this current could act on the body, and was aware that experiments had been made which gave negative results as to any demonstrable physiological action; but clinically he had seen results suggesting the hypothesis that this powerful current surrounding and flowing over the surface of the body mighlt stimulate certain nerve endings in the skin, and produce a sedative effect on the internal economy. Some misapprehension appeared to exist as to the Morton wave current. Fig. 1 rods, the wires connected to the external armatures, are the seat of current phenomena. As to ionization by means of static electricity, he was not convinced that it was practicable; it was preferable to use galvanism when we wished to introduce ions into the system. The only time that he thought lhe had introduced any drugs into the system by means of static electricity was in a case of tubercular laryngitis. Here creasote was applied to the outside of the throat by means of a specially devised electrode. The patient on several occasions stated that he could taste the drug, and also one could apparently detect the odour of it in his breath. But here there may have been a fallacy.
